Inactivation of pyroglutamyl aminopeptidase by L-pyroglutamyl chloromethyl ketone.
A chloromethyl ketone derivative of pyroglutamic acid was newly synthesized and its reactivity with bacterial pyroglutamyl aminopeptidase (L-pyroglutamyl-peptide hydrolas, EC 3.4.11.8) as an affinity labelling reagent was examined. The compound was found to inactivate the enzyme markedly and rapidly at very low concentrations, though the enzyme was resistant to N-tosyl-phenylalanyl chloromethyl ketone. The rate of the enzyme inactivation by pyroglutamyl chloromethyl ketone was retarded in the presence of a poor substrate, pyroglutamyl valine. The enzyme inactivated by treating with p-chloromercuribenzoate failed to react with pyroglutamyl chloromethyl ketone. These results strongly suggest an active site-directed mechanism for the enzyme inactivation by pyroglutamyl chloromethyl ketone. This compound was shown to be useful as a titrant for the catalytically active protein of pyroglutamyl aminopeptidase.